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arterial duplex was performed on all patients. Failure was defined as
the presence of 50% stenosis within or immediately adjacent to
the surgical bypass or ePTFE-covered stent graft. A stenosis of
50% was defined by B-mode imaging and color flow duplex
scanning that demonstrated arterial velocities of 150 cm/s or a
flow ratio of 2.5.
John Kedora, MD
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Baylor University Medical Center
Dallas, Tex
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Regarding: “Neovascularization: An ‘innocent
bystander’ in recurrent varicose veins”
In this article, the authors present the preoperative duplex
scanning (DS) and operative findings of a series of 500 consecutive
patients treated by redo surgery between 1995 and 2005 for
recurrent varices after surgery (REVAS) in the great saphenous
vein (GSV) system.1 All patients had previous surgery to the
saphenofemoral junction (SFJ) but the initial surgery was per-
formed over a wide time period in many institutions, presumably
by a variety of surgeons.
DS identified a completely intact GSV system in 17.4%; in-
competent thigh saphenous veins in 44.2% and GSV stump incom-
petence with one or more intact tributaries in 37.6%. Both a
residual thigh GSV and an incompetent stump with intact tribu-
taries were present in 16%. These facts testify to inadequate groin
surgery.
Neovascularization was identified on DS in only 8.2% of limbs
(41/500). However, in 27/41 of these, surgical exploration re-
vealed a residual GSV stump with one or more tributaries. Each of
the remaining 14 limbs had a residual incompetent thigh GSV.
The authors concluded that despite reports to the contrary,
neovascularization occurs in a relatively small proportion of pa-
tients with REVAS.
Reflux from pelvic and abdominal veins as a cause of recurrent
varicose veins is not mentioned in this report. This is a significant
omission. It was present in 16.6% of cases in a worldwide survey of
recurrent varicose veins.2
Since the initial description by Glass,3 the prevalence of neo-
vascularization as a cause of recurrent varicose veins has been
debated. More than 50 articles both pro and con on the role of
neovascularization have been published, but it is generally agreed
that neovascularization occurs in 20% to 60% of cases following
saphenous vein surgery.
So, the question arises: Why was the rate of neovascularization
so low in this report?
As has been demonstrated in many studies, neovascularization
develops principally when the high ligation (HL) is done flush with
the femoral vein. The rate of technically inadequate flushHL in the
initial surgery is very high in this report. The rate of incorrect,
non-flush ligation in 71.0% of cases is not only surprising, but is
unacceptable. This is probably related to the fact that patients were
operated long ago when preoperative and postoperative DS were
not done systematically. However, it may also be due to the fact
that less than optimally trained surgeons under less than adequate
supervision did the surgery. Immediate, postoperative US would
have revealed the inadequate surgery earlier than the present time.
Whatever the reason, the very high incidence of inadequate surgery
explains the low rate of neovascularization.
Neovascularization is not an innocent bystander; it is a marker
for properly performed surgery in the groin for venous insuffi-
ciency and may be associated with recurrent varicose veins. Fisch-
er’s series in which one surgeon did all of the operations and did
them meticulously proves that fact.4 This 34-year clinical follow-
up study done by independent observers showed a 60% incidence
of junctional and circumjunctional reconnections (neovasculariza-
tion) after ligation of the true saphenofemoral junction and its
related tributaries. Color-coded duplex ultrasonography docu-
mented the fact that the junction ligation had been performed
correctly as shown by the absence of any patent proximal saphe-
nous remnant. The neovascularization reflux originated at the site
of the ligated saphenofemoral junction in 71% of limbs and from a
nearby circumjunctional vein in the other 29%. Of the real junc-
tional recurrences, 22 appeared as a tangled cluster, and 31 in-
volved a single-lumen varix.
In Fischer’s series, 27 recurrences in the 125 limbs studied
were sufficiently symptomatic to warrant consideration of addi-
tional treatment. This incidence in a follow-up of 34 years with
60% neovascularization proves that the neovascularization is not
just an innocent bystander. Its virtual absence in the present series
is testimony to inadequate initial surgery.
John J. Bergan, MD
University of California
San Diego School of Medicine
La Jolla, Calif
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Reply
We would like to thank Dr Bergan for his attention to our
report on a topic for which he has had an interest for a long time.
He summarizes our key findings but failed to notice that we did
report specific cross-groin/pelvic/vulval veins in seven limbs, in
four of which they were the only source of reflux. This number is
less than the 16% reported in the smaller multinational series of
199 limbs reported by Perrin.1 However, among the 188 limbs
with a GSV stump with one or more intact tributaries in our series,
many of these tributaries drained from the pelvis, the vulva, or the
abdominal wall. We believe it can be difficult to reliably determine
the source of all tributaries to the GSV stump and, therefore, did
not attempt to subcategorize this group further.
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The incidence of neovascularization reported in previous se-
ries varies, in fact, from as low as 0.1% to as high as 60% with the
higher figures occurring in series based solely on sonography
without operative corroboration. At operation, we found that
more than half of those categorized as having neovascularization
on sonographic criteria had residual junctional tributaries morpho-
logically indistinguishable from those we have described at primary
surgery in our previously published series of 2089 groin dissec-
tions. We believe that studies based on sonography alone overes-
timate the incidence of neovascularization as it is not possible to
reliably distinguish between residual GSV stump or junctional
tributaries (that may have undergone adaptive dilatation2) and
purely neovascular channels.
In Fischer’s admirable personal series of 125 limbs, 22% had
clinically significant saphenofemoral recurrence and are compara-
ble with our series.3 Among those with recurrence, almost all
(25/27) had one or more tributaries of a significant (but unspec-
ified) size communicating directly with the femoral vein. Notwith-
standing the meticulous technique described, our experience
would suggest that at least some of these are more likely to be
retained junctional tributaries. Junctional tributaries, which will
remain patent even in the absence of a residual GSV stump, were
present in 33% of patients in our primary surgery series.4 Only two
patients in Dr Fischer’s series (among those with recurrence) had
classical neovascularization, but the results of re-exploration are
not reported.
While we would agree with Dr Bergan that the majority of
patients (83%) had inadequate primary GSV surgery, this includes
those patients who had adequate SFJ dissection but had an intact
GSV thigh trunk (failure to strip the GSV effectively) and inade-
quate flush/high ligation was performed in 55% (rather than 71%)
of the total. We would agree that inadequate flush/high ligation
represents a technical failure. Retaining the GSV trunkmay, at least
in some cases, be a tactical error, but this was accepted practice
historically and, for example, occurs in Dr Fischer’s series. It is
important to remember that our study represents only those who
presented with recurrent varicose veins and does not indicate the
rate of inadequate primary surgery among all those having primary
surgery for varicose veins.
We remain of the view that our experience (supported by a
critical review of the literature) identifies the culprit in recurrent
varicose veins as inadequate primary surgery in most cases and that
the case for neovascularization as the villain remains to be proven.
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